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ITER

o FESAC Report on Burning
Plasma Physics

o FESAC Letter on 35-year
schedule for fusion power

o NRC Interim Report on Burning
Plasma Physics

The President has decided.

Based on:





Status of “Negotiations”

o Advanced

– Principally Governmental Issues

• Intellectual Property Rights

• Non Proliferation concerns

• Privileges and Immunities

• Site assessment –now completed:  www.iter.org/jass

o Beginning

– Principally Programmatic Issues

• Procurement processes

• Component allocations

• Management approaches/tools

(actually, Exploratory Discussions)



Next Steps

o Toronto (April 8-17)

– Clarington Site Visit  

– Process Discussion on Decision-Making Tokyo (late April/early May)

– Topical Meetings            
• IPR principles
• Management/Staffing
• Procurement Issues Garching (May)
• Decommissioning

– Working Group               

– Addressing draft text

o Garching (May 19-22)

– Preparatory Committee

– Exploratory Discussions Totonto (?) (June)

– First Substantive Negotiations

o New York (September)

– UN General Assembly (possible consensus among ITER Parties’ senior officials
on advancing ITER)

}
}



A Plan for the Development of Fusion Energy
FESAC 3/03

Configuration Optimization

Burning Plasma

Materials Testing

Component Testing

Demonstration

Underlying Scientific and Technology Development Program

Overlapping scientific and technological challenges define the sequence of
major facilities needed in the fusion development path.  Programs in theory and
simulation, basic plasma science, concept exploration and proof of principle
experimentation, materials development and plasma, fusion chamber and power
technologies from the foundation for research on the major facilities.



Configuration Optimization

MFE CTF

ITER Phase II

 Materials Testing
Materials Science/Development

  IFMIF
First Run Second Run

47

IFE NIF

                                          MFE ITER (or FIRE)

Burning Plasma

Indirect Drive Direct Drive
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  Key Decisions:

IFE IREs

MFE PEs

IFMIF

MFE or IFE

Demo
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Design

Construction

Operation

               Concept Exploration/Proof of Principle

IFE IREs

MFE PE Exp’ts

Engineering Science/ Technology Development

Component Testing

IFE ETF

US Demo

Demonstration

Systems Analysis / Design Studies
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Theory, Simulation and Basic Plasma Science

Configuration Optimization

The Fusion Energy Sciences Advisory Committee has
Developed a Plan for Commercial Fusion by Mid-Century



Fusion
Simulation

Project
FESAC 12/02



Ongoing NRC Review

Looking forward to

final report from

 Burning Plasma Assessment Committee















Major Fusion Facilities Operating Times 
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*NSTX operating time is reduced due to the failure of one of the magnetic coils in February.  The coil will be repaired during
the March-September timeframe.



Madison Symmetric Torus (MST)

• Goals:
– Advance the Reversed Field Pinch

(RFP) fusion concept

– Understand magnetic self organization:
cause and consequence of magnetic
fluctuations

– Obtain high confinement, high beta,
and high temperature simultaneously
in a non-transient plasma

Achievements and Status:

Thermal diffusivity: χe ~ 5 m2/s

Confinement time: τe ~ 10 ms

(Confinement quality comparable to
tokamak has been attained in 2002)

Te ~ 1.3 keV



HSX, University of Wisconsin

CTH, Auburn University

QPS, Oak Ridge National Lab

NCSX, Princeton Plasma Physics Lab



Innovative Confinement Concepts

Helicity Injected Torus-II Experiment
University of Washington, Seattle

Helically Symmetric Experiment
University of Wisconsin, Madison

Levitated Dipole Experiment
Columbia University/Massachusetts

Institute of Technology

HIT-II

HSX

CAT ‹ CTH

Electric Tokamak
University of California, Los Angeles

LDX

ET

SSPX

Compact Auburn Torsatron becoming
Compact Toroidal Hybrid

Auburn University, Auburn Alabama

Sustained Spheromak
Plasma Experiment

Lawrence Livermore National Laboratory



Scientific Discovery Thru Advanced Computing
Three Principal Projects

Terascale Atomic Physics 
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Nanoscience and New Designs are Advancing 
Fusion Materials and Technologies

  

Molecular Dynamics calculation of atomic
displacements due to neutron impact.

Convert fusion power to electricity with high
efficiency and minimum radioactivity.

Simplified blanket designs allow high
electrical efficiency and low radioactivity.

Goal:



Enabling Technologies Program

Pellet Injector in DIII-D
for Plasma Fueling

100 GHz Gyrotron Tube (1MW
power in 1 second pulse) for
Plasma Heating and Control DiMES probe in DIII-D

provides data on plasma
material interactions



Target
Physics

Driver
Design

Target Fab
& Injection

Chamber
Design

Beam spot size

Design
Specs. Fabricability

No. beams,
Geometry

Material compatibility &
recovery, Clearing

Shielding,
Clearing

Integration, E&S Assessment, Subsystem Costing, Cost of Electricity

Energy, Pulse shape,
Illumination geometry

Material flow, 
Injection constraints

11

A self-consistent vision for IFE requires a balanced
 program to  address a wide range of interconnected
 science and technology issues



Inertial Fusion Energy Experimental Facilities

Quadrupole Focusing
Assembly for New Heavy
Ion Beam Experiments

(Under construction at
Lawrence Berkeley National

Lab)

Multi-beam
Transport

Experiment
Lawrence Berkeley

National Lab

Liquid wall chamber
protection flow

experiment
Georgia Tech



Frontiers
in High
Energy
Density
Physics

NRC 10/30/02



Why Basic Plasma Science

o OFES provides long term commitment to stewardship of plasma science

o Plasmas are the working medium of fusion

o Basic plasma science tackles the fundamental questions of plasma physics.  Examples:
– Waves and plasmas
– Chaos, turbulence, and plasma structures
– Magnetic field effects
– Extreme states of matter
– Non-neutral plasmas
– Strongly coupled plasmas

o Basic plasma science problems provide attractive scientific challenges
– Gives plasmas physics a place at the academic table
– Promotes interest in undergraduate and graduate students

o Work force development for the future
– Leaders in fusion power
– Contributes to national economic well being



Research Performers and Budgets
for Basic Plasma Science

o Basic Plasma Science - $4.4M

– Includes funds for basic plasma science user facility

– Includes $2M for FY 2003 NSF/DOE partnership announcement

o Junior Faculty Development Program - $1.3M

o Laboratory basic plasma science - $2M

o Data Centers and fundamental measurements - $1M

o Fusion Science Centers ($2M, FY 2004)

o Budgets:

         FY 2003     $8.9M FY 2004    $11.1M



Planned Solicitations for FY 2003

o NSF-DOE partnership

_ ~ $4M total for 2 agencies, under review

o Junior Investigator Program

_ 1-3 to be selected, under review

o Theory Program

– ~$4M, closing date April 15, 2003

o Experimental ICC/Alternates

– ~$6M, University/Industry, closing date May 1, 2003

– ~$3M, Labs, closing date May 1, 2003



Plasma Science Centers

o As previously, jointly supporting with NSF

– Basic plasma science user facility at UCLA

– Frontier science center in plasma physics

o Ad Hoc OFES working group developing scope of announcement for
FY 2004 fusion science centers competition ($2M)



Excellent Science
Attractive Energy Joint Support of Frontier Science Center

o One of three highly ranked proposals to NSF Frontier Science Center
announcement was in plasma physics

o Research groups involved are at universities and DOE laboratories

o DOE and NSF program managers have agreed to joint funding with DOE
supporting Laboratory efforts

o Presently awaiting NSF decisions about starting date for FY 2003 funding
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Fusion Energy Sciences Funding by Institution

FY 2003 Appropriations

FY 2002 December Fin Plan

($ in Millions)
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Fusion Program Elements Addressing ITER Needs

Elements FY 2004 Resources

DIII-D Experimental Program

Alcator C-Mod Experimental Program

Fusion Plasma Theory and Computation (SciDAC)

ITER Preparations

   Total

$5,000,000

2,000,000

3,000,000

    2,000,000

$12,000,000

03/03/03


